Clearance receptor and neutral endopeptidase-mediated metabolism of atrial natriuretic factor.
A novel small linear C-atrial natriuretic factor receptor ligand [C-ANF-(11-15)] and phosphoramidon (PHO) were used to determine the effects of C-ANF receptor blockade alone, or in combination with inhibition of neutral endopeptidase (NEP), on the pharmacokinetics and metabolism of ANF in the rat. C-ANF-(11-15) infusion decreased apparent volume of distribution (Vss) and metabolic clearance rate (MCR) of administered 125I-ANF-(1-28) to one-third of their control values, whereas PHO alone was without effect on these parameters. In combination with C-ANF-(11-15), however, PHO further decreased MCR of 125I-ANF-(1-28) and increased plasma half time by more than threefold. High-performance liquid chromatography analysis revealed that C-ANF-(11-15) inhibited the delayed appearance of free 125I and [125I]monoiodotyrosine but had no effect on the small proportion of NEP metabolites in plasma. The combination of C-ANF-(11-15) and PHO further delayed the appearance of small metabolites, abolished the appearance of NEP metabolites, and markedly prolonged the permanence of intact 125I-ANF-(1-28) in plasma. The results demonstrate that C-ANF receptor blockade by C-ANF-(11-15) impairs clearance and metabolism of ANF, an effect which is synergistically potentiated by concomitant inhibition of NEP. C-ANF-(11-15) alone or in combination with NEP inhibitors may be a potentially useful therapeutic tool in the treatment of cardiovascular and renal diseases.